Abstract. The stability of the sizes of foraging groups of animals is reviewed with a special emphasis on the effect of inter-group competition. A simple model, in which cooperation, within-group and inter-group competition are explicitly accounted for, shows that when resources are scarce and patchy, inter-group competition tends to keep animals within their groups, even when these groups are overpopulated. The model's conclusions are in accord with empirical observations indicating that animals tend to forage in groups that are larger than the expected optimal size.
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Explaining why animals of various species forage in groups of particular sizes remains a challenging behavioural problem. A common feature of group foraging models is that fitness is described by a peaked function of the group size (Clark & Mangel 1986; Giraldeau 1988, and references therein) . This behaviour is characteristic of situations in which the benefits derived from cooperation (enhanced foraging efficiency, reduced predation risks) increase at a diminishing rate. Thus, above a certain group size the benefit per individual decreases as more members join the group because the increased competition among group members more than offsets the advantages associated with cooperation.
In earlier investigations (Caraco & Wolf 1975; Wilson 1975; Rodman 1981) , animals were expected to forage in groups of 'optimal' size, corresponding to their maximum average fitness. This expectation is not borne out by field observations, and groups tend to be larger than the predicted optimal sizes (Rodman 1981; Pulliam & Caraco 1984) . It was soon realized (Sibly 1983; Clark & Mangel 1984 ) that individuals will tend to join an overpopulated group (and members will tend not to leave it) as long as the fitness function for group members exceeds the value corresponding to the single forager. Thus, groups continue to grow until the 'stable' size, corresponding to the fitness value that matches the single forager's fitness, is obtained. According to this view, actual group sizes are manifestations of the delicate balance between the benefits of cooperation and intra-group competition (Clark & Mangel 1984) .
In most cases (but not always; see Giraldeau & Gillis 1985) , the stable size exceeds the optimal size, and stable groups are suboptimal. For example, productivity in large nests of social spiders is nearly always reduced compared with solitary spiders or small groups (Riechert et al. 1986; Seibt & Wickler 1988a, b) . In fact, the stable group, by definition, offers no advantage over solitary foraging, and several mechanisms have been proposed to prevent the group from reaching that size. Notable among these are splitting into large subgroups, active repulsion of recruits and dominance hierarchies (Clark & Mangel 1984; Kramer 1985; Giraldeau 1988) . The relevance of inclusive fitness has also been discussed (Rodman 1981; Giraldeau 1988; Slobodchikoff & Schultz 1988) , and incorporated within insider-outsider conflict models (Higashi & Yamamura 1993; Rannala & Brown 1994) .
In this paper we draw attention to yet another possible cause for the existence of apparently overpopulated groups, namely inter-group competition. The idea is that when resources are limited, it is not advantageous to split or emigrate from the large group because the emigrating individual (or group) does not escape competition with the group members it leaves behind. Rather, splitting (or avoiding joining the larger group) merely replaces intra-group with inter-group competition, and cannot compensate for the loss of the advantages the larger group can offer.
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